In this empirical study, we investigated the effect of rehearsed The need for a local interface, especially the use of metaphoric icons that are culturally relevant was also revealed.
Introduction
Computers have found their use in almost all walks of life. They are currently being used in education, medicine, engineering, law, the sciences and the arts, etc. Computers that were viewed and used, as an exclusive preserve of a class of people two decades ago, are fast becoming a commonplace in homes, offices, and elsewhere. This phenomenal growth has not been without challenges. From hardware to software, and now, human factors [1] . The average Computer user is changing, becoming less diverse: older and less highly educated, and less male [2] . The environments in which Computers are used are similarly changing. The proportions of home users have increased [3] , and because the recent average user of the Computer is a non-Computer specialist, more emphasis is gradually being placed in the design of Computer interfaces. Moreover, studies [4] have shown that even advanced Computer users waste forty-five percent (45%) of their time with frustrating interface experiences.
The Computer interface is that part of the Computer interactive system that communicates with the user. It includes anything that is visible to the user. It extends deep into the interactive system as a whole, and proper design of a user interface can make a substantial difference in training time, performance speed, error rates, user satisfaction, and the users retention of knowledge of operation over time [5] .
Computer interfaces have come a long way from the earlier command language user interface to the currently prevalent WIMP (windows, icons, menus, and pointing devices) in which the use of metaphors have assisted researchers and developers in achieving more efficient and effective ways of communicating to more diverse user communities.
Metaphors are the fundamental concepts, terms, and images by which and through which information is easily recognized, understood, and remembered [6] . They tend to include the essential means by which choices for commands/control are communicated and the status of data, and functions is depicted. The problem over the years however has been that metaphoric icons, which we assumed are intuitive [7] , have actually not been. Cooper and Reiman point out that such is often the case with metaphoric icons. Each user brings a slightly different set of prior experience which impact on his or her initial interpretation of a new icon or other visual tool [8] .
There have been series of studies [9] [10] [11] [12] [13] on icon understanding even amongst different cultures and communities. However, none of these studies have been able to successfully address the issue of rehearsed Computer use and its impact. To what extent does the users' ability to manipulate the Computer affect his or her understanding and recognition of icons? To what extent does a user's previous Computer history affect his or her cognitive perception and semantic association of Computer icons and related phrases/jargons? What role does culture play in this, especially when it is subsumed in a multicultural and multilingual environment festooned with a common context? These are some of the significant issues that this empirical work addressed.
Methodology and Instrumentation
The primary method used for our study is the survey method using questionnaires and structured interviews. The main reason for this choice was to allow us capture both qualitative and quantitative data over the large geographical space encompassed by our study, and secondly, surveys have come to form an important technique used in human Computer interaction research all over the world.
Our sample was drawn from Nigeria, in sub-Saharan Africa. We divided the country into six zones along the lines of the already existing geopolitical zones. They are the North West, the North East, the North central, the South West, the South East, and the South-South zones. Each zone comprised six states.
We successfully interviewed 220 non-Computer users. Each interview lasted between 45 min and 1 h. All responses were recorded onto a questionnaire as opposed to allowing the participants fill out the questionnaires. This approach was adopted because, apart from the fact that we have successfully used it in the past, our participants were non-Computer users who were being required to provide technical feedback on issues they knew very little to nothing about. It is simply amazing to find how many people still either do not know what a Computer is, or have never seen one. Suffice to say that a mini lecture preceded each interview for us to ensure the right data were obtained.
Our questionnaire was divided into the following two sections:
Section one: This section covered background information that captured data, covering the personal details of the respondent.
Section two: This section covered interface issues that captured data, covering respondents' preferred interface style and their understanding of commonly used Computer icons and phrases/jargons. Microsoft icons were used as the baseline for our study. This allowed us to be consistent with previous studies, and also, our preliminary study still found that Microsoft products are still the predominant ones being used in these communities.
The questionnaire was three-paged and consisted of 30 questions. The first section consisted of multiple choice questions designed to illicit respondents' basic information whereas the second section consisted of three seven-scale lickert questions and 19 multiple choice questions that sought to unearth respondents' interface preference and style. Emphasis, however, was placed on questions that sought to grasp respondents' cognitive abilities to identify icons and their relevant semantics.
What we did for the 19 multiple choice interface questions was to ask the respondents to pick a one-word identifier for a series of well laid out Computer activity. Several window-based activities were used. The "Commands" described were the Home page, Undo, Refresh, Open, Help, Run, and the Recycle bin. The purpose of these questions was to determine whether our respondents understood these Computer phrases/jargons in the same way they were understood by experienced Computer users.
We later asked our respondents to do almost the same thing as before but with iconic representation instead of text-based commands. Twelve activities with corresponding icons were investigated. For both cases, local words and icons were used. In the second case, we took the liberty of adding more default icons with corresponding text. The same liberty was also extended to local icons.
We also attempted to gauge our respondents' disposition on localized interface by asking whether they would prefer using their local language and or local images. We also asked our respondents what they thought about icons with corresponding text and in what language the text should be written.
Our instrument was tested using grade 12 high school students from one of the schools in the hinterland where Computer Science was neither taught nor used. There was no cyber-café in the community either. This pilot study was an eye opener. The tool and strategy were slightly modified.
The Process
The research team consisted of two principal researchers and four research assistants whose combined experience cut across Computer Science and the arts/humanities. Some members of the team had participated in our previous study and were quite conversant with the terrain, instrument, and protocols. Each outing ended with a debriefing session.
Sample Group
Unlike in our pilot study, all respondents were young and between the ages of 14 and 19; respondents here were balanced in terms of age, gender, and educational level. Obtaining a balanced spread in terms of rural/urban mix was more challenging, as it was difficult getting nonComputer users in most metropolitan cities. As in our previous study, we had a good spread of respondents from all over the country although not all ethnic groups could be covered. Ethnic conclaves in the country are estimated to be over a hundred. However, we had as many ethnic nationalities as physical locations with Hausa, Yoruba, and Ibo again emerging as most dominant groups.
Presentation and Analysis
We coded and analysed our questionnaires using the statistical packages for the social sciences (SPSS). We generated frequency tables for all questions. Cross tabulation was also done for questions in which specific relationships exist for achieving our research objectives. We then proceeded to visually analyse all generated output followed by an in-depth discussion. Results are presented in the following section.
Results

Basics
As we were primarily interested in the effect of rehearsed Computer use on icon recognition, all our respondents for this study were non-Computer users. None of these had any computing experience. Lots of them have heard about Computers and had various vague idea of what a Computer is. A few have seen, but have never used a computer.
We had a very good spread of respondents in terms of gender. We had 45% being male and 55% being females. 10
Forty-five percent of our respondents were over 46 years, 32% of them were between 25 and 45 years, whereas 18% of them were between the ages of 16 and 24 (Fig. 1) . Majority (64%) of our respondents worked for the government on a federal level, and 64% of them also worked as either administrators or in the administration department. Eighteen percent on the other hand worked in the private sector, and ironically, that same percentage of them were involved in one form of training or the other (Figs. 2 and 3 ). Fig. 4 shows the educational level of our respondents. 
Semantic Association of Text-based Commands
It is not surprising that the overall semantic understanding of phrases was poor. The poorest and least understood was the run command with only 9%. The best understood was the recycle bin with 45%. The Home page and the Undo computer jargon did not fair well either. They both had a semantic understanding of 27%, respectively (Fig. 5) . 
Semantic Association by Icon-based Commands
In handling semantic association by icon-based commands, we had three different icons for each command. We had the default Microsoft icon with and without a text-cue, and the localized icon with a text-cue. We had twelve icons tested. They were the Search icon, the Home page icon, the Undo icon, the Refresh icon, the Open icon, the Help icon, the Run icon, the Recycle bin icon, the Save icon, the Stop icon, the Next icon, and the Back icon.
The best result we got for the Microsoft default icon with text was 55% for the Open and Stop command. This was slightly followed by the Home page command (40%). The most poorly understood was the Save iconan abysmally low, 9%. An overwhelming 64% of our respondents opted for the localized Save icon with a text-cue (Fig. 6) . Ironically, the Save icon was the best understood from our previous study [12] in which our respondents were Computer users. For our Microsoft default icon without text-cue, the highest result was for the Undo icon with 55% followed by the Help icon with 37%.
The highest result we got for our localized icon with text-cue was the Save icon with 64%, followed by the Search, Run, and Recycle icon with 46%, respectively. The figures that follow (Figs. 7 and 8 ) put everything in a more apt perspective. 11 
User's View on Localized Interfaces
The desire for a localized interface was overwhelmingly strong with 64% of our respondents, indicating their desire to see local object being used as icons. Sixty-four percent of our respondents also wanted to see words in their local languages being used as Computer commands. This finding is slightly different from our earlier study [12] in which the response of those wishing for the use of words in their local language was at variance with the percentage of those desiring a localized interface. There was actually a slight drop.
When it came to the issue of the use of icons with corresponding text, there was a fifty-fifty split. Half of our respondents agreed whereas the other half disagreed. We however could not determine if they preferred the text with the Microsoft default icon or with the localized icons.
Computer and Non-Computer Users: a Comparison
We compared the results obtained from our previous study [12] and current results. As suspected, the overall phrase/jargon understanding of non-Computer users was significantly lower than that of Computer users (Fig. 9 ). For semantic association of icon-based commands, data for eight icons were available for comparison, and differences between Computer users and non-Computer users were not as distinct as in the case of phrases/jargons. NonComputer users had a lower understanding except for the Open and Stop icons (Fig. 10) . When it came to the use of local language words and local objects as phrases/jargons and icons, respectively, non-Computer users were generally more enthusiastic and tended to agree more than their experienced computing counterparts (Figs. 11 and 12 ). It is difficult to argue that this is a cultural variable as both sets of users were drawn for the same multicultural and multilingual community and both share the same context. However, it is not out of place to argue that it is due to the fact that our experienced Computer users have been using the Computer repeatedly, and have not only developed a competence, but may also have developed a fixed mind-set, and are therefore not favorably disposed to change. When asked why they were not in support of a localized interface, e.g., some said because such a project would be too enormous and expensive. Our nonComputer users however have never had the luxury of using the Computer and are therefore unburdened by the technicalities and expense of developing a local interface.
Discussion
Results obtained in the study are not too much at variance with what we suspected; and that is, that the level of understanding for both phrases/jargons and icons for non-Computer users will be lower than that of Computer users. The general level of performance was below average, except, of course, the results for the Open and Stop icons, which is kind of difficult to rationalize. A more detailed investigation may be more revealing.
Interestingly, although the overall results for icon recognition were poor, that for localized icons were quite encouraging. Of particular interest were the localized icons for the Search, the Recycle, and the Save Command (Fig. 13) .
Our comparative results, no doubt, show that repeated Computer use definitely make for better understanding, both for phrases/jargons and icons. It is akin to what people go through when they adopt a new technology. It must be learnt, and the more time devoted to that learning process, the better the dexterity. This revelation also brings to the forefront issue of metaphors currently being used. Can we postulate that we are truly successful in this area if users must necessarily learn and assign new meanings to icons? Is it not possible to have metaphoric icons that are true representations of their real life objects that then free the user from learning new concepts and meaning? The Run phrase, e.g., had an abysmal showing as respondents were more comfortable with the word "Execute". The same thing goes for the Save command. Respondents could not just fathom the relationship between the disk symbol for save and storage. They would rather have a tin, akin to the piggyback used by the West for saving pennies, loonies, and toonies, as this culturally symbolizes storage. It is more culturally relevant. The Save icon was the most well understood amongst Computer users whereas it was the least understood by non-Computer users. This, no doubt, is as a result of rehearsed Computer use.
Finally, we find on close examination that our respondent's agreement on the use of local language words for Computer commands, and the use of local artifacts as icons is in consonance with their basic level of semantic association of current phrases and icons.
Conclusion
To say that Computer-related idiosyncrasies and rehearsed Computer use are constantly interacting to define a user's complex cognitive ability of icons and phrases would not be out of place. This empirical study has shown that rehearsed Computer use significantly enhances a user's semantic association, both of icons and Computer phrases/jargons. This has an implication for both the use of metaphoric icons in user interface design, and the current theories and practical guidelines in this field.
It would be interesting to find out what the results of a similar study in the West would be, especially in monoculture and monolingual communities, and considering the higher and early exposure to technology. It would also be interesting to see the result of a similar study with either a mix of Microsoft icons and other icons, or an array of non-Microsoft-based icons.
Future research may also be needed to determine the threshold of computing experience necessary to positively impact cognitive perception of icons and semantic understanding of phrases; and what experience in terms of Computer-man-hour and applications are relevant.
A major paradigm shift in interface design may be necessary to fully comprehend the intricate complexities and reasons behind the human mind.
This study, is hoped, will not only provide a basis for refining emerging theories and interface design guidelines, but will also become a tile in the complex and vast mosaic of human performance with Computerized information systems.
